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Evaluation of the Greer Fuel Pre-Heater Under Section 511
of the Motor Vehicle Information and Cost Savings Act

This document contains several pages which may not reproduce well.

questions concerning the legibility of these pages
to:

Mobile Source Air Pollution Control, Envirommental

Any
should be directed

Merrill W. Korth, Emission Control Technology Division, Office of

Protection Agency,

2565 ri mouth Road, Ann Arbor, MI 48105 (313) 668-4299 or FTS 374-8299.

by

Edward Anchony Barth

May, 1981

Test and Evaluation Branch
Emission Control Technology Division
Office of Air, Noise, and Radiation
Ue.S. Environmental Protection Agency
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UNITED STATES DEPARTMENT OF COMMERCE

National Technical Information Service
5285 Part Royal Road
Springfieiu, Virginia 22181

Darcy Cahill

U S EPA Library

2565 Plymouth Road
Amn Arbor, MI. 8105

Re your report: EPA-AA-TEB-511-81-2, Evaluation of the Greer Fuel Pre-Heater Under
Section 511 of the Motor Vehicle Information & Cost Savings Act,

Ve are not able to process your report for the following reasons. Please make the corrections necessary and

return the document and this letter to us. Report format is to conform with the ANS! standard, ANS! 239.18,

entitled ‘ ‘Format and Production for Scientific and Technical Reports’* available @ $4.00 from the American
National Standards Institute, Inc., 1430 Broaaway, New York, New York 10018.

1. Pages are missing. Attachment G incom:ple’be

2. All pages are not numbered and some could therefore be missing. We suggest author or editor

number the pages consecutively throughout the document, or within chanters if prefixed by the
chapter designation.

3. Some pages are not reproducibly. Pages 28 & 15 thru 5l.
4. A Report Documentation Page (RDP) must accompany each title. Blank forms are enclosed.

5. This document has copyright or other restrictions. Please furnish written authorization for

NTIS to reproduce and sell to the public,

6. An Accession Notice Card must accompany each title. Blank forms are enclosed.

00 006 O3

7. We cannot microfiche pages larger than the standard 8% x 11 in one frame (see ANSI standard).

Please reduce pages exceeding 8% x 11 in this document before returning and limit the page
size of future documents to sténdard size.

8.

O

Sincgrely,
Agj‘é“jf:fézd Chief

Information Services Branch

Phone: 703-487-4690
Form NTIS-83 (Rev 3-78)
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[40 CFR Part 610]
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FUEL ECONOMY RETROFIT DEVICES s

Announcement of Fuel Economy Retrofit Device Evaluation

for "Greer Fuel Pre-Heater"

ni 2k Jomr PRI R e
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AGENCY: Environmental Protection Agency (EPA).

A AR il S

ACTION: Notice of Fuel Economy Retrofit Device Evaluation.

AN I DT & A PIRY

SUMMARY: This document announces the conclusions of the EPA evaluation

of the "Greer Fuel -Pre-Heater" device under provisions of

X oMbl

Section 511 of the Motor Vehicle Information and Cost Savings !

Act.
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BACRGROUND INFORMATION: Section 311(b)(1) and Section 511(c) of the

Motor Vehicle Information and Cost Savings Act (15 U.S.C. 2011(b))

requires that:

(b)(1) "Upon application of any manufacturer of a retrofit device (or
prototype thereof), upon the request of the Federal Trade Commission
pursuant to subsection (a), or upon his own motion, the EPA Administrator
shall evaluate, in accordance with rules prescribed under subsection (d),

any retrofit device to determine whether the retrofit device increases

fuel economy and to determine whether the representations (if any) made

with respect to such retrofit devices are accurate."”

(c) "The EPA Administrator shall puuvlish in the Federal Register a
summary of the results of all tests conducted under this section,

together with the EPA Administrator's conclusfons as to - i

(1) the effect of any retrofit device on fuel economy;

Kz et

(2) the effect of any such device on emission of air

pollutants; a=d

S

(3) any other information which the Administrator determines to

be relevant in evaluating such device.”

EPA  published final regulations establishing ocedures for
conducting fuel economy retrofit device evaluations on March 23, 1979

[44 FR 17946],




ORIGIN OF REQUEST FOR EVALUATION: On January 20, 1981, the EPA received

a request from Michael M. Greer for evaluation of a fuel saving device
termed the "Greer Pre-Heater". This Device is claimed to "... to make an
automobile use a greater percentage of the energy injected into the
carburetor and increase the miles per gallon without affecting pollution
factors” by preheating the gasoline before it reaches the carburetor.
The Device operates as a tube and shell heat exchanger. It uses the
engin: coolant as the heat source and transfers this heat to the gasoline

by conduction.

Availability of Evaluation Report: An evaluation has been made and the

results are described completely in a report entitled: “EPA Evaluation
of Greer Fuel Pre-Hesier Under Section 511 of the Motor Vehicle

Information and Cost Savings Act,"” report number EPA-AA-TEB-511-81-2

consisting of 54 pages including all attachments.

Copies of these reports may be obtained from the National Technical
Information Service by using the above report numbers. Addresc requests

to:

National Technical Information Service
U«S. Department of Commerce
Springfield, VA 22161

Phone: Federal Telecommunications System (PTS) 737-4650
Commercial 703-487-4650

. T ————

o ek et e b e e MaB



ﬁgn\‘r.‘. it bon

Srala S, ony

Summary of Evaluation 5

EPA fully considered all of the information submitted by the Device
manufacturer in the Applicztion. The evaluation of the "Greer Fuel

Pre-Heater” device was based on that information.

The Applicant submitted no valid test data with the application for
evaluation. Analysis of the information submicy~d by the Applicant
did not prove that use of the "Greer Fuel Pre-Heater" would enable a

vehicle operator to improve a vehfsle's fuel economy.,

Previous EPA testing of another similar device that preheated the
fuel showed that preheating the fuel gave no emissions or fuel

economy benefits.,

Thus, there is no technical basis to support any claims for a fuel
economy improvement due to the use of the "Greer Fuel Pre~Heater"

device.

FOR FURTHER INFORMATION CONTACT: Merrill W. Rorth, Emission Con:rol

Technology Division, Office of Mobile Source Air Pollution Control,

Environmental Protection Agency, 2565 Plymouth Road, Ann Arbor, Michigan

48105, 313-668-4299,

Date Edward F. Tuerk

Acting Assistant Administrator
for Air, Noise, and Radiation

™. 20 e,




EPA Evaluation of the Greer Fuel Pre-Heater Device under Section 511 of
the Motor Vehicle Information and Cost Saviqgg Act

The following is a summary of the information on the device as supplied
by the Applicant and the resulting EPA analysis and conclusions.

1. Marketing Identification of the Device:

Greer Fuel Pre-Heater

2. Inventor of the Device and Patents:

A. Inventor
Michael M. Greer
515 North East Eighth Street
Gra.ts Pass, Oregon 97526
B. Patent

Pateut Pending — Number 217315 (See Attichment A)

3. Mamufacturer of the Device:

Michael M. Greer, Inc.
515 North East Eighth Street
Grants Pass, Oregon 97526

4. Manufacturing Organization Principals:

Owner : Michael M. Greer
A Manufacturer Michael M. Greer

5¢ Marketing Organization in U.S. making Application:

Michael M. Greer, Inc.
} 515 Noasih East Eighth Street
Grants Pass, Oregon 97526

6. Applying Organization Principals:
Michael M. Greer = Owner

Charles T. Townsend will represent the organization in
communications with EPA.
400 Schoolhouse Creek Road
Grants Pasgs, Oregon 97525
7. Description of Device:

Gt S A kiR i bien, e e PR
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A. Purpose of the Device (as supplied by Applicant):

"A fuel extender (gasoline).”
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B.

c.

Theory of Operation (as supplied by Applicant):

"pre-iieated fuel vaporizes faster and burns move efficiently; to
make an automobile use a greater percentage of the energy injected
into the carburetor and increase the miles per gallon without
affecting pollution factors.”

Detailed Description of Construction (as supplied by Applicant):

"A relatively 1large diameter tube bears internally a small
diameter tube ‘rith the larger diameter tube supplied with water
from the radiator which normally is circulated through the
automobile heater adjacent the passenger compartment. End caps
telescopingly mounted to the larger diameter water tube bear slots
which are alignable with slots within the ends of the water tube,
the slots being within the ends of the water tube, the slots being
of a width slightly larger than the diameter of the fuel line
small diameter tube which projects through a hole defineu by the
aligned slots during telescoping of the erd cap to the water
tube. A high integrity water seal bond is effected between the
end caps and the large diameter water tube and the fuel line at
the point whers it projects through t¢he opening. The fuel
preheater assembly is employable in a fuel pre-heating system
which incorporates a bypass hose leading from the end of the water
tube remote from its connection to the radiator to a second heater
hose connected to the radiator and normally returning water from
the heater. A manually operated heat control valve within the
bypass hose permits circulation of weter through the fuel
pre-heater assembly during the summer when the heater is cut off
to the radiator. (Blueprim attached)”

8. Applicability of the Device (as supplied by Applicant):

A.

Be

C.

De.

"Make:

"A11l American manufactured automobiles and some foreign made, with
the exception of: diesel, fuel injection gas or air-cooled engines.

"Model:

"Al1l American manufactured automobiles and some foreign made, with
the exception of: diesel, fuel injection gas or air-cooled engines.

“Engine eize and carburetiom:

“A11 American manufactured automobiles and some foreign made, with
the exception of: diesel, fvel injection gas or air-cooled engines.

"Model Year:

P o
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9.

10.

"All American manufactured automobiles and some foreign made, with
the exception of: diesel, fuel injection gas or air-cooled engines.

E. "Transmission Type:

"All American manufactured automobiles and some foreign made, with
the exception of: diesel, fuel injection gas or air-cooled engines.

F. "Ignition Type:
"All American manufactured automobiles and some foreign made, with
the exception of: diesel, fuel 1injection gas or air-coc’ed

engines.”

Costs (as supplied by Applicant):

$19.95 unassembled kit

$29.95 assembled

cost does not 1nclude necessary hose and clamps to complete
installation.

Device Installatior - Tools and Expertise Required (as supplied by
Applicant):

A. "General Instructions:

"Use good quality hoses and clamps. Do the installation with the
engine cool. Make the fuel hoses as short as you can without
kinking them. Keep hoses away from fan and exhaust manifolds.
Put all wvacuum hoses back on after preheater installation.
(Instruction sheet attached)

B. "Vehicle make/model/year/engine/etc:

"This unit can bz installed on all makes, models, year, engine and
4, 6, and 8 cylinder automobiles. {(S=e instruction sheet)

C. "Tools required for installation:
"Flaring tvol, tubing cutter, water hose cutter, pliers, hose
clamps, screwdriver or adjustable wrench for tightening hose clamp
screws.

D. "Equipment required to check the accuracy of the installation:

"No equipment necessary; visual checks for fuel or water 1leaks
after the hose clamps are securely tightened.”

E. "Adjustments to the vehicle or vehicle system as well as the
device following installation:

PR ROSICPS F prpeapmeTse L VU e S
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"None required, however, automobiles must wmeet with factory

specifications. (see attached installation sheet)" (See
Attachment B)

F. "Skills associated with the installation of the device:

D AS AR > .H 2o bRt 4

"Limited mechanical knowledge of cooling system. (see instruction |
sheet)"” (See attachment B)

O
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1i. Device Operation (as supplied by Applicant):

"Complete information on instruction sheet and booklet, 'Guide to

Greater Gas Mileage', enclosed with each and every unit.” (See :
Attachments B and C) !

) 12. Maintenance (claimed):

"Maintenance free and is alsc re-useable."” ,

13. Effects on Vehicle Emissions (non-regulated) (claimed):

"None"

14. Effects on Vehicle Safety (claimed):

R YV | T gy v o R TP

"Hose clamps should be maintained securely, normal safety precautions
should be adheared to. (see attached instruction sheet and booklet)"
{See Attachments B and C) .

15. Test Results {Regulated Emissions and Fuel Economy) (claimed):

"Olson Engineering, Inc., Huntington Beach, California.

Department of Environmental Quality, Meford, Oregon.

Road test by individuals and their written testimonials.

Note: The Greer Pre-Heater will prove NOTHING when tested with a

dynamometer, this unit should be tested in an automobile in a
road test to be able to produce positive results. Please refer
to bookle., ‘Guide to Greater Gas Mileage.'"

16. Analysis

A. Description of the Device: : j

The Device consis:s of & tube and shell heat exchanger. It uses
the engine coolant as the heat source and transfers this heat to
the gasoline by conduction. The Device is judged to be able to
heat the fuel to some limited degree.

e

The Device 1s judged to be adequately described by the description
provided in the patent application (Attachment A), description in
Section 7 C, the Installation Instructions (Attachment C), and the i
"Guide to Greater Gas Mileage" (Attachment C).




B.

C.

D.

E.

Feo

G.

10

Applicability of the Device:

The applicability of the Device, as stated in Section 8 of the
application, to all wmakes, wmodels, engines, carburetion, model
year, transmissions, and ignition systems for "All American
uanufacturered automobiles and some foreign made, with the
exception of: diesel, fuel injected, gas or air cooled engines” is
Judged to be correct.

Device 1Iunstallation - Tools and Expertise Required: were

identified in Section 10

(1) The general instructions provided are judged to be adequate
for the physical installation of the device.

(2) Although the Applicant does not provide the necessary hoses
and clamps to complete installation with the kit, these parts
should be readily available.

(3) The Applicant's claims about applicability of the
instructions, tools and specific equipment required, vehicle
or device adjustment, and level of expertise required for
irstallacion are judged to be correct.

Device Operation:

The 1information referenced in Section 11 does not contain any
information related to usage of the Device other than suggestions
on how to properly test for fuel economy. However, this is judged
to be adequate as long as no vapor lock or lean surging problems
are encountered. The Applicant does not address these specific
potential problems of a fuel preheater.

Device Maintenance:

The Applicant claims the Device is “Maintenance Free and is also
re-useable"” in Section 12. This is true in the general usage of
the term maintenance, however, the added Device fuel fittings and
fuel 1line installed in the vehicle, would require the normal
periodic inspection accorded similar components in the vehicle,

Effects on Vehicle Emigssions (non-regulated):

The Applicant submitted no test data, Section 13. However, since
the Device does not appreciably modify the vchicle's emission
control system or powertrain, it appears reasonable to assume that

the Device would not significantly affect a vehicle's
non~-regulated emissions.

Effects on Vehicle Safety:

The device 1s judged to not adversely affect vehicle safety.

T T T T I I G T T U T TG s P S + S
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H. Test Resuits Supplied by Applicant:

Applicant did mnot submit any test data per the Federal Test
Procedure or Highway Fuel Econoay Test. These are the EPA
recognized test procedures ). The requirement for test data
following these procedures is stated in the application test
policy documents and two subsequent letters (Attachments D, E, F,
and G) that EPA sent to the Applicant. Therefore, there was no
technical basis to support the Applicant's claim of increased fuel
economy .

The test data submitted by the Applicant are listed below and
evaluated.

(1) 1In Section 15 the Applicant referenced planned testing at
Olson Engineering. This was jdentified as a single baseline
(FTP and HFET) and single Device test (FTP and HFET) on one
vehicle rather thar the minimum specified by EPA of two
duplicate baseline and two duplicate device tests on each of
the two vehicles.

The Applicant did not provide the test results of the single
vehicle testing at Olson Engineering.

(2) In Section 15, the Applicant referenced testing by the
Department of Environmental Quality, Medford, Oregom.
However, the Applicant did not provide test results or a
description of this testing.

(3) In Section 15 the Applicant referenced road tests by
individuals. The Applicant submitted copies of several of
these testimonials and a summary of the benefits claimed by

(1)

From EPA 511 Application test policy documents:

Test Results (Regulated Emissions and Fuel Economy):
Provide all test information which is available on the effects of
the device on vehicle emissions and fuel economy.

The Federal Test Procedure (40 CFR Part 86) is the only test which
18 recognized by the U.S. Environmental Protection Agency for the
aevaluation of vehicle emissionss The Federal Test Procedure and
the Highway Fuel Economy Test (40 CFR Part 600) are the only tests
which are normally recognized by the U.S. EPA for evaluating
vehicle £fuel economy. Data which have been collected in
accordance with other standardized fuel economy measuring
procedures (e.gs Su:lety of Automotive Engineers) are acceptable
as supplemental data to the Federal Test Procedure and Highway
Fuel Economy Data will be used, if provided, in the preliminary
evaluation of the device. Data are required from the test
vehicle(s) in both baseline (all parameters set to manufacturer's
specifications) and modified forms (wit!s device installed).

S I SO 1. 1 P
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45 individuals. The Applicant claims that for all but a
very few of thousands of units sold, the passenger vehicle
owners reported improved fuel economy. The Device users
undoubtly felt they had achieved significant fuel economy
benefits with the "Greer Fuel Pre-Heater". However, these
were uncontrolled test of the Device and therefore cannot
be used to evaluate the "Greer Fuel Pre—Heater". The
Applicant also recognized the difficulties in verifying
these claims.

"It 1s difficult to estimate the mileage gains on
thousands of units installed by owners, of which very
few reported no mileage gair on their cars. Domestic
and import passenger cars have the greatest gains.
About sixty per cent of light truck owners claimed some
mileage gain.

“We cannot vouch for the accuracy of the actual mileage
gains, since we obviously were not present for the very
important before and after mileage testing. We

strongly recommend you tune your car and carefully test
it for mileage before and after you install the Greer

preheater, then carefully retest for mileage after you
install it.”

(4) In Section 15 the Applicant claimed that "The Greer
Pre~Heater will prove NOTHING when tested with a dynamr--ter,
this unit should be tested in an automobile in a road test to
be able to produce positive results. Please refer to
booklet, 'Guide to Greater Gas Mileage'."

The Applicant submitted no data or information that justified
this claim.

EPA Testing of a Fuel P.reheater:

EPA tested a fuel preheater(z) which used water from the engine
block to heat the fuel in a copper tube and shell heat exhanger
similar to the "Greer Fuel Pre-Heater"”. This fuel preheater did
not improve vehicle fuel economy. Since the "Greer Fuel Pre-
Heater" could be expected to operate in a similar fashion, in the
absence of valid test data, there is no reason to expect the
"Greer Fuel Pre-Heater" to improve the vehicle fuel economy nor
justification for EPA to test the Device to further investigate
the claim for fuel economye.

17. Conclusions:

EPA fully considered all of the information submitted by the device
manufacturer in the application. The evaluation of the"Groeer Fuel
Pre-Heater" device was based on that information and the results of
the EPA testing of a similar device.

|

(2)Evaluation of the Fuel Xpander, EPA-AA-TAEB-B80-2

ST = TV T
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The Applicant submitted no valid test data that proved the "Greer
Puel Pre-leater” would improve vehicle fuel economy .

EPA previously tested a similar device which failed to show a fuel
economy benefit. Therefore, it is unlikely that testing of the
device would have shown a fuel economy benefit.
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List of Attachments

Patent Application (provided with 511 Applica-
tion)

Instruction Sheet (provided with 511 Applica-
tion)

Guide to Greater Gas Mileage (provided with 511
ApplLication)

EPA letter dated December 1, 1980 to Applicant
EPA letter dated January 8, 198L to Applicant
EPA letter dated February 26, 198l to Applicant

EPA letter dated February 26, 198l to Applicant
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AW OFFICES

Suenrie, RoTuwELL, MioN, Zinn & MAGPrrAkK

1720 &« STREET, N.wW.
\VAS"INGTON, D, C. 200060 TELEPHONE
" (202) 2e3-70G60

° cABLE ADDRESS
LEXPAT WASHINCTYON
November 21, 1980 s
TELEX 248503

FACSIMILE
. {202) 293-7860

Mr. Michael M. Greer -

MMG Services

P. 0. Box 415

Merlin,

Re:

Oregon 97532

U. S. Application of Michael M. Greer
SIMPLIFIED FUEL PREHEATER ASSEMBLY TFOR
AUTOMOTIVE USE AND FUEL PREHEATING SYSTEM
EMPLOYING THE SAME

Our rxef. A4036

Dear Mike:

Regarding our telephone conversations, we now enclose
an application in clean draft form, hopefully ready for
execution.

We have provided the appropriate formal papers. Please
read the application carefully and execute the formal papers

and return them to this office in the manner of past applications.

Ve will file the original and have the drawings inked in the
form shown, so the filed application will conform exactly to
what is being forvarded.

As you can sece, we have i1llustrated two typical embodiments
noting that the end caps either take the form as shown in Figure 2
or that shown in Figures 4 and 5, that is, unitary in construction

or formed of two portlons, onec a smaller diameter portion.

We believe these showings conform to the commercial product

being sold and illustrated in your publication. Claims are
directed both to the tubular asscubly and to the improved
preheater systenm,

Thank you for again allowing us to be of service to you,

] {%\{ truly yours,

. : —x»--w‘*\;:,..a' . M,Qg, va v,
. DEZ/jc %w ™
‘ Enc.

:S E. Zinn

",
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SIMPLIFTED FUEL PREHEATER ASSEMBLY

FOR AUTOMOTIVE USE_AND FUEL PRE~

HEATING SYSTEM EMPLOYING THE SAME

ABSTRACT oF THE DISCLOSURE

viere f¢ Projects through the opening. The fuel Preheator
thnenbly 49 employable in g fuel Preheating systen which
‘V‘J'Purates a bypass hose leading from the end of the water

tube remote from ftg Connection to the radiator to a second

YT fron phe heater, 4 Manually operated heat control valve

e the hypasasg hose Perwitsg cireculation of vater throuph the

T YD

Ater d8sombly during the summer when the heater iy

to the rndincor.
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.as well as new automotive vehilcles.
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FIELD OF THE INVENTION

This invention relates to a fuel preheater assembly and
more particularly to a simplified assembly involving only a

water tube, the fuel line tube and one or more end caps which

interfit to securely lock the fuel line tube to the water tube,

and additionally to a fuel preheater system employable within’

a convent.onal automobile.

BACKGROUND OF THE INVERTION

Many devices and gadgets have been employed in an attempt
to effect gasoline mileage improvement on existing vehicles

Some systems are complex.

Others are relatively simple. However, most devices do not

provide substantial improvement in gasoline mileage.
Attempts have been made to preheat the hydrocarbom fuel
.either prior to or subsequent to mixture with the air within

the engilne carburetor. Theoretically, preheated fuel vaporizes

faster and burns more completely and efficiently, thus giving
better mileage. The known fuel greheater techniques have been
complicated and relatively expensive.

It is, therefore, an object of the present invention to
provide an 1mproyed simplified and low cost fuel preheater
assembly for automotive use and which may be incorporated
within an automotive heater system uncier an nrkangement
permitting precheating of the fuel irrespective of heater
operation, |

SUMMARY OF THE INVENTION

The present invention ls directed to an improved,

simpiificd fuel prcheater assembly in one aspect consisting

of a relatively large diameter water tube through which water

.
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is pacsed which emanates from the vechicle radiator. A relatively
small diameter fuel line tube is carried by the wate% tube,
internally of the same, and is connected between the fuel pump
and the engine carburetor. At least one end cap 1is provided

to the end of the water tube, the cap and the water tube at

that end bearing alignable slots within the ends thereof. The
slots are of a width slightly larger than the outside diameter

of the fuel line tube, such that upon telescoping the end cap

to the water tube with the slots aligned, and with the fuel lina

- tube 1nserted therebetween, a close fit connection can be made

between the fuel line tube and the water tube. where it enters
the séme. The end cap 1s sealably bonded to the water tube

and the fuel line tube to the telescoping assembly of ghe wvater
tube and the end cap at the point where phe fugllline peneérates
the water tube interior. The fuel line tube may enter the water
tube at respective ends thereof through respective caps.
Ai;ernatively, the relatively small diameter fuel line tube

may be bent back upon itself with ends projecting'exterioriy

of the water tube.from one end only through openings defined

by diametrically opposite paired slots within the ends of the
water tube and an end cap at one end only of the assembly.

The fuel preheater system employing the simplified fhel
preheater assembly involves placement of the relatively 1afge
diameter water tube within the heater water supply hose
intermediate of its connections at respective ends to the
radiator and the.automotivn heater. Additionally, a first
teé within a hescer return hose returning water from the heater

back to the radiator, is coupled to a bypass hose, the other end

~ -
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- of the bypass hose being coupled by a second tee to the heater

‘supply hose at a point downstream from the fuel preheater assembly.
A manually operated valve within the bypass hose selectively
permits water circulation through the. fuel preheater assembly

5 from the radiator ard back to the radiator, bypassing the

heater during the summer months when the heater is not operating
| and there is a failure of circulation of water from the vehicle
engine radlator to the heater. The bypass hose valve is separate
from a heater contr>l valve within the heater water return line
10 controlling the rate of circulation of hot water from the
radiator to the heater. The relatively smail diamete? fuel
1ine tube connects at one end to the fuel pump énd at its othex
end to the fuel inlet connection to the engine carburetor.

BRIEF DESCRIPTION OF THE DRAWINGS

15 Figure 1 is a perspective view of a fuel preheat system
forming one aspect of the present invention and supplying the
simplified fuel preheater assembly in one form as an 1llustrative

embodiment of the present invention.

Figure 2 is a sectional view of the fuel preheater assembly
20 {1lustrated in Figure 1. . |
Figure 3 is an exploded view of a portion of the fuel
preheater assembly of Figure 2, showing the telescoping fit of
the end cap to thé water tube and the alignment of slots therein
forming the opening through which the fuel line tubé projects.
25 Figure 4 is a longitudinal sectional view of a second
embodiment of tﬂe fuel prcheater assembly of the present

invention,

Figure 5 is an exploded view of a portion of the water

"u tube and the end cap of the enbodiment of the fﬁel preheatex
f \*\30‘ assembly illustrated in Figure h.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

The principal.aspect of the present invention resides in
the fuel preheater assembly fbrming the major component within
the improved fuel preheat system illusirated in Figure 1, the
fuel preheater assembly may take several forms, a firét embodiment
of which is illustrated in Figures 1, 2 and‘3, and a second
embodiment being illustrated in Figures 4 and 5.

In that regard, reference to Figure 2 shows the make up
of one fuel nreheater asseably, indicated gemerally at 10, !
which is cénstituted principally by three major components:
a relatively large diameter water tube or pipe indicated generally
at 12,.formed of copper or other highly conductive metal; a

much smaller diameter fuel line tube or pipe indicated generally

at 14, which may also be formed of copper; and a pair of end

. caps indicated generaily at 16. The water tube 72 has an inside

diameter which is considerably larger than the outside diametex
of the fuel line tube 14 which runs interﬁal of and generally
tie complete length of the water tube 12. The fuel line tube
14 includes end portions l4a which curve generally at right
angles to the longitudinal axis of a central portion 1l4b of
tube 14 and which project outwardly of water tube 12 in the
same direction, although they could project in opposite directions
or at any given angle as desired, it being the purpose of

the turns as at l4c to permit the eﬁds to project outwagdly

of the water tube 12. Ends l4a of the tube 14 are swaged as

at 18 in order that these ends may connect to either flexiblcl
hoses ot to a further tubular metal fuel line. One end of

tube 14 conﬁects to the fuel pump, while the other connects to

a fuel inlet hose 42 carried by the carburetor 46 and connected

thereto.
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As may be best appreciated Yy further reference to
Figure 3, the water tube 12 at both ends 1l2a is provided with
an elongated slot 20 which extends for a slight distance
inwardly from end face 12b of the water tube 12 for a pre-
determined distance. The slot 20 is provided with a curved
end portion 20a which is generally circular. PFurther, end
cap 16 is provided with a relatively large diameter portién or
ead 16a facing end 12a of the water tube 12, that rel?tively
large diametex end portion 1l6a bearing an elongated slot 22
which projects axially inwardly from the end face 16b aqd
which terminates in a circular end portion 22a. The slots
20 and 22 are of equal width and thqs end portions 20a and 22a
are of the same radius. The portion 16a of the end cap 16
is of a diameter which is just slightly larger than the diameter
of the water tube 12, such that the water tube 12 telescopingly
fits within the enlarged diameter section 16a of the end cap.
The particular construction of the end cap 16 as shown includes
a reduced diameter portion l6ec joined by an integral tapered
portion 16a? the smaller diameter portion 16c sealably receiving
and partially carf&ing an end cap extension tube.portion 24
which is swaged at 26 so as to assist in its being coupled to

heater water supply hose 32, which heater water supply hose

_is severed intermediate jts ends to permit the connection of

N

the fuel precheater assembly 10 interposed between the engine

radiator or cngine block 34 and the autowmotive heater 38

servicing the passenger compartment of the vehicle., Alternatively.

the end cap may be of one plece construction (Figure 4), such
that tube 24 is siwply an extension of the smaller diameter
portion of Lhe end cap. As shown a weld 28 insures a high

integrity seal betwecen the elements making up end cap 16.
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The assembly is simplified but promotes a high integrity,
high strength connection betweeh end cap 16, water tube 12 and
the fuel line tube 14. The curved portion 14c of the fu=l line
14 projects through a hole defined by slots 20 and 22 vhen’
the end cap 16 is telescopingly joined such that the larger
diameter portion i6a receives'the end 12a of the water tube 12.
Appropriately, solder or'other.water tight bonding material 30
is employed to mechanically bond and seal the tubes 12 and 14
and the end caps 16 together and to prevent the escape of water
about the periphery of the fuel line tube 14 where it projects
through the opening defined by slots 20 and 22 of the water
tube 12 and end cap 16 at both ends of the fuel preheaterx

assembly 10.

Reference to Figures 4 and 5 1llustrates a second

. embodiment of the fuel preheater assembly foté&né a principal

aspect of the present ijnvention. Like elements are provided
w}th 1ike numerical designations. 1In this case, the fuel
preheater.assemhly, indicated generally at 10', comprises a
modified water tube as jndicated generally at 12', which bears
a fuel line tube or pipe as at 14' and employs, in this case,

a single end cap as at 17', all of the elements being modified
slightly from similarly employed elements in the embodiment .

of Figures 1, 2 and 3. The water tube 12', although being of
the same diameter as tube 1z"in the embodiment of Filgure 2,

has at the end opposite that bearing end cap 16', a reduced
24anmecter portion 12'c which is intcgral with the main portiomn
or body of the watev tube by way of a flared or tapered portlon
1.2'b, portion 12'c including a swam%ng at 26' in similar manner
to the swaged portlon 26 of the end cap 16 in the previously

describaed embodiment. This permits the asusembly to be
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connectéd to a water hose of the same diameter as that
employed in this embodiment.

As may be seen in Figure 5, the principal difference is‘
the formation of two diametrically opposite slots 20 within
end 12a' of the water tube 12, that is, the slots are 180°
circunferentially from each other, as best seen in Figure 4.
Similarly, end cap 16' is unitary in form and is simply cold
molded or otherwise into a larger diameter porxtion 16'a, a |

smaller diameter portion 16'c joined by an integral tdpered

portion 16'b, and in similar fashion, the portiom 16'c is

. swaged as at 26 identical to that of the reduced diameter portion

of the water pipe and corresponding to swage 26 of the end cap
16 in " «e embodiment of Figures 1, 2 and 3. Additionally, the
large diameter portion 16'c of end cap 16' Fears a pair of
diametrically opposite slots 22 in alignment with slots 20 of
the water tube 12'a.

The third varilation lies in the configuration given to the
fuel line tube 14'. This tube 14' is bent into a modified
Y configuration, that is, at its center 14'b it is bent back
upon itself, forming 180° turn and providing two elongated
portions 14'd vhich extend the major length of the water tube
12' with ends l4'a projecting outwardly through an opening
defined by the aligned slots 20 and 22 on opposite sides of the
assembly, the projection of tﬁe fuel line tvbé ends through
the opening provided thereby being fagilitnted by an S~bend
given to the tube within the area 1l4'e as shown, Figure 4.
The fuel line tube 14' is swvaged at 1its =nds 18 in the same

manner as the prior described embodiment.
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Appropriately, a sealable bond is effected between end
cap 16', water tube 12', and fuel line tube 14', by sclder or
other appropriate material,_as at 30, in the same manner as the
previously described embodiment. In this case, for a slightly
shorter leﬁgth Jsater tﬁbe; there is an extended heat tran.fer
surface area and path between the water #raversing the interior
of the water tube and the fuel line tube 14'. Connections
are made in essentially the same manner as the embodi?ent of
Figures 1, 2 and 3.

In that regard, reference to Figure 1 showg a preferred
fuel preheater system employing the fuel of preheater assembly
of the present lnvention in the form illustrated in Filigures 2
and 3, the preheater assembly 10 being incorporated within a
supply heater hose indicated.general}y at 32, The fuel preheater
10 is employed by incorporating it within a supply heater hose
32 which connects at one end 32a to a vehicle engine radiator
or engine block, as at 34, by way of a conventional fitting 36,
while the opposite end 32b of the supply heater hose connects
to the passenger compartment heater, indicated generally at 38,
via a connection or fitting 40. A fuel line 42 leading from
the. fuel pump connects via ﬁitting or connection 44 to one end
14a of the fuel line tude 14, the projecting fuel line tube
end l4a at the opposite end of that assembly 10 connects via
ficting 46 to the carburetor %uel jnlet hose 43, Hose 43
connects to rarbureror 46 borne by an engine (not shown) beneath
an alr intake 48,

Conventionally, the heater 38 bears a sccond hose, this
being a heater water return hose 50, onc end of which counects

to the heater 38 via fitting 52, Ordinarilly, that hose 50
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connects directly to the radiator or engine block 34 via
fitting 53. However, in this.case, hose 50 is severed, bears
a tee 54, one portion of which at S54a is éonnected to a bypaiss
hose 56, while a second portion 54b connects the two portions
of the heater water returm hose 50 to each other. The bypass
hose 56 connects at its opposite end through a second tee,
jndicated generally at 58, to the heater water supply hose

32 intermediate of its coﬁnection to the fuel preheater assembly
10 and heater 38. The heater w;ter return hose 50 carries a
conventional manually or thermostatically operated valve
indicated generally at 60 for regulating the flow of hot water
from radiator or engine block 34 to heater 38. The present

" {nvention involves the utilization of a second manually operated

valve jndicated generally at 62 which may be similarly constructed

to valve 60 within the bypass hose 56, the valve 62 including
. an actuating arm 62a and connecting via an operator wire 64
to a pull knob (not shown) ox the like within the vehicle
passenger compartment and which may be mounted.to a dashboard,
for.instance. The bypass valve 62 may be opeuned in the summer
time when the heater control valve 60 is closed to pernlt hot
water circulation through water tube 12 of the fuel preheater
assembly 10 via heaﬁer water supply hose 32, bypass hose 56
and the portion of thec heater water return hose 50 from tee 54
back to the radiator or cnginé block 34.

While heater control valve 60 is part of thé oripginal
cquipment, the presence of the bypass valve 62 within the
bypass hose 56 allows the fuel preheater to work ;ith the

heater “off". If percolatlon occurs on a superhot day, an
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in-line clectric shut off valve may be inserted in the fuel
1ine if necessary which would function to shut off fuel when
ignition is "off", > |
While the invention has been particularly shown and

described with reference to preferred embodiments thereof,

it will be understood by those skilled in the art that the

foregoing and other changes in form and details may be made

therein without departing from the spirit and scope of the
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invention.
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WHAT IS CLAIMED IS;

J. An imnproved, simplified prehcater assembly for
preheating fucl for an internal combustion engine driven
automobile, said automobile including a vehicle passeﬁger
compartment heated by engine coolant water circulated there-
through via a heater hose, sald assembly comprising: -

a relatively large diameter preheater water.tube
connected at lts ends between portilons of saild heater .hose,

| a relatively small diameter fuel line tube,

at least one end cap, said end cap being
telescopingly joined to an end of said relatively large
diameter water tube,. .

alignable slots within the telescoping ends of
saild wager tube and said ead cap, said siots béipg of a width
slightly larger thar the diameter of said fuel line tube,

sald fuel line tube beiny carried within said
lérge diameter water tube and having an end projécting through
an opening defined by said alignable slots, and

means for sealingly bonding said end cap, said

water tube and said fuel line tube together where sald fuel

line tube passes fhrough sald aligned slot opening.

. + 2, The assembly as cldimed in claim 1, whereiﬁ said fuef
line tube is bent back upon itself and into an essentially Y-
shaped configuration including elongqted portion running generally
the length of sald large diameter water tubg, and whrein alipned
slots within sald water tube and end cap arc formed at diametrically
orposite locations therein such that both ends of sald fuel line

tube project through vespective slots on opposite nldes of the

oy
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3. A fuel prcheater system for an automotive vehilcle

or the like, sald vehicle including:
an internal combustion engine radiator,
a coolant water borne by sald engine radiator

for cooling said engilne and being warmed during engine operation,

a carburctor for said engine,

a fuel line leading to said carburector,

a vehicle passenger compartment heater,

a heater water supply hosc leading from said

vehlele engine to sald heater for supplying hot water to said
heater,
a heater water return hose connected to sald heater
aud to satd radiatov for returning hot water from said heater,
a fuel prcheater assembly operatively connected
stthin vatd heater water supply hose and including a relatively
s pe diameter water tube connccted at respective ends to
postionn of safd heater water supply hose intermediate of sald
bester and natd enpine, sald relatively large diameter water
tote heating o smaller diameter fuel line tube, said fuel line
tute belng operatively connected within said fuecl line leading
t o natd carburtetor for preheating fuel carried theredby,
A bypass houe connected to sald water heater supply
e Wetueen nald fuel preheater assenbly and sald heater and
connected at tta oppostte ead te qald heater watey return hose,
a heater control valve within natld heater water !
tetutn hose uputrean of the conaection to natd bhypass house, and
a bypans hose centaold valaue within vatd bypass hose,
cach that duxing varn weatbor when nadd heater ds
shut off, ovpening of said bypass valve coindts continuous hot
water edrculation throupgh natd fuel preboater assenbly to

tnnure preheatdng of sald fael Loadiag to sald carburector,
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. As a below named inventor, 1 hereby declare that my residence, post office address and citizenship are as

stated below next to my name; that I verily believe Lam the original, first and sole inventor (if only onc name is
listed below) or a joint inventor (if plural inventors are named below) of the invention entitled:

SIMPLIFIED FUEL PREHEATER ASSEMBLY FOR AUTOMOTIVE USE AND FUEL

PREHEATING SYSTEM EMPLOYING THE SAME .

which is described and claimed in:

§] the attached application [0 application Serial No. ., filed
(for original application) (for declaration not accompanying application);

that I do not know and do not believe the same was ever known or used in the United States of America before
my or our invention thereof, or patented o1 described in any printed publication in any country before my or
our invention thereof or more than one year prior to thic application, that the same was not in public uscoron
'sale in the United States of Anerica more than one year prior to this application, that the inventien has not
been patented or made .he subject of an inventor’s certificate issued before the date of this application in any
country foreign to the United States of America on an application filed by ine or my legal representatives or
assigns more than tvelve months prior to this application, that I acknowledge my duty to disclose information
of which 1 am aware which is material to the examination of this application, and that no application for
patent or inventor’s certificate on this invention has been filed in any country foreign to the United States of
America prior to this application by me or my legal representatives or assigns, except as follows:

None

1 hereby appoint Richard C. Sughrue, Reg. No. 16,866, G. Franklin Rothwell, Reg. No. 18,125, John H. Mion,
Reg. No. 18,879, Donald E. Zinn, Reg. No. 19,046, Thomas J. Macpeak, Reg. No. 19,292, Robert J. Seas, Jr., Reg.
No. 21,092, Darryl Mexic, Reg. No. 23,063, Robert V. Sloan, Reg. No. 22,775, Peter D. Olexy, Reg. No. 24,513, J.
Frank Osha, Reg. No. 24,625, Waddell A. Biggart, Reg. No. 24,861, Robert G. McMorrow, Reg. No. 19,093, Louis
Gubinsky, Reg. No. 24,835, and Neil B. Sicgel, Reg. No. 25,200, my attorneys to prosccute this application and to
transact all business in the Patent and Trademark Office connected therewith, and request that all
correspondence about the application be addressed to SUGHRUE, ROTHWELL, MION, ZINN AND MACPEAK,

1776 K Street, N.W., Washington, D.C. 20006.

I hereby declare that all statements made herein o my own knowlcdge are true and that all statements
made on information and belief are believed to be true; and further that these statements were made with the
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both,
under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize

the validity of the applicatior: or any patent issued thercon.
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is pacsed which emanates from the vechicle radiator. A relatively
small diameter fuel line tube is carried by the wate% tube,
internally of the same, and is connected between the fuel pump
and the engine carburetor. At least one end cap 1is provided

to the end of the water tube, the cap and the water tube at

that end bearing alignable slots within the ends thereof. The
slots are of a width slightly larger than the outside diameter

of the fuel line tube, such that upon telescoping the end cap

to the water tube with the slots aligned, and with the fuel lina

- tube 1nserted therebetween, a close fit connection can be made

between the fuel line tube and the water tube. where it enters
the séme. The end cap 1s sealably bonded to the water tube

and the fuel line tube to the telescoping assembly of ghe wvater
tube and the end cap at the point where phe fugllline peneérates
the water tube interior. The fuel line tube may enter the water
tube at respective ends thereof through respective caps.
Ai;ernatively, the relatively small diameter fuel line tube

may be bent back upon itself with ends projecting'exterioriy

of the water tube.from one end only through openings defined

by diametrically opposite paired slots within the ends of the
water tube and an end cap at one end only of the assembly.

The fuel preheater system employing the simplified fhel
preheater assembly involves placement of the relatively 1afge
diameter water tube within the heater water supply hose
intermediate of its connections at respective ends to the
radiator and the.automotivn heater. Additionally, a first
teé within a hescer return hose returning water from the heater

back to the radiator, is coupled to a bypass hose, the other end
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connectéd to a water hose of the same diameter as that
employed in this embodiment.

As may be seen in Figure 5, the principal difference is‘
the formation of two diametrically opposite slots 20 within
end 12a' of the water tube 12, that is, the slots are 180°
circunferentially from each other, as best seen in Figure 4.
Similarly, end cap 16' is unitary in form and is simply cold
molded or otherwise into a larger diameter porxtion 16'a, a |

smaller diameter portion 16'c joined by an integral tdpered

portion 16'b, and in similar fashion, the portiom 16'c is

. swaged as at 26 identical to that of the reduced diameter portion

of the water pipe and corresponding to swage 26 of the end cap
16 in " «e embodiment of Figures 1, 2 and 3. Additionally, the
large diameter portion 16'c of end cap 16' Fears a pair of
diametrically opposite slots 22 in alignment with slots 20 of
the water tube 12'a.

The third varilation lies in the configuration given to the
fuel line tube 14'. This tube 14' is bent into a modified
Y configuration, that is, at its center 14'b it is bent back
upon itself, forming 180° turn and providing two elongated
portions 14'd vhich extend the major length of the water tube
12' with ends l4'a projecting outwardly through an opening
defined by the aligned slots 20 and 22 on opposite sides of the
assembly, the projection of tﬁe fuel line tvbé ends through
the opening provided thereby being fagilitnted by an S~bend
given to the tube within the area 1l4'e as shown, Figure 4.
The fuel line tube 14' is swvaged at 1its =nds 18 in the same

manner as the prior described embodiment.
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BACRGROUND INFORMATION: Section 311(b)(1) and Section 511(c) of the

Motor Vehicle Information and Cost Savings Act (15 U.S.C. 2011(b))

requires that:

(b)(1) "Upon application of any manufacturer of a retrofit device (or
prototype thereof), upon the request of the Federal Trade Commission
pursuant to subsection (a), or upon his own motion, the EPA Administrator
shall evaluate, in accordance with rules prescribed under subsection (d),

any retrofit device to determine whether the retrofit device increases

fuel economy and to determine whether the representations (if any) made

with respect to such retrofit devices are accurate."”

(c) "The EPA Administrator shall puuvlish in the Federal Register a
summary of the results of all tests conducted under this section,

together with the EPA Administrator's conclusfons as to - i

(1) the effect of any retrofit device on fuel economy;

Kz et

(2) the effect of any such device on emission of air

pollutants; a=d

S

(3) any other information which the Administrator determines to

be relevant in evaluating such device.”

EPA  published final regulations establishing ocedures for
conducting fuel economy retrofit device evaluations on March 23, 1979

[44 FR 17946],
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45 Attachment D

December 1, 1980

‘Mr. Charles T. Townsend

400 Schoolhouse Creel: road
Grants Pass, Oregon 97526

Dear Mr. Townsend:

This letter is in response to your inquiry of HNovember 20, 1930 regarding an
EPA evaluation of a fuel pre-heater unit. The Environmental Protection Agency
is charged by Congressional randate to evaluate fuel aconomy and emission
control devices. While the EPA does not actually "approve" such devices, 1t
does conduct evaluations for the purpose of increasing the comwon lmowledge in
the area. For this reason, the outcome of any testing by EPA becomes publiec
information. It 1s this information which may be cited although mo claims can
be mada that any EPA findings constitute “approval" of the device or system.

Enclosed with thig letter .s a packet i materials which you will need to
apply for an EPA evaluation of your device. This packet consists of 1) an
application format, 2) a document entitled “IPA Retrofit aund Emission Control
Device Evaluation Test Policy" and 3) a copy of the applicable Federal Regula-
tionrs.

In order for the EPA to conduct an evaluation of your device, we must have an
application. Once you have reviewed all the documents in the packet, you
should prepaxe an application in accordance with the guidelines of the
application format. If you have not yet conducted the tests we require, we
can assist in the development of a satisfactory test plan.

Once we receive your application, it will be reviewed to deternine if it meets
the requirenents listed in the format. If so, you will be advised of our

decision whether or not LPA will perform any counfirmatory testing. Any EPA
testing will be performed at no cost to you and you will be given the oppor-.

tunity to concur with our test plan. Once thls testing s complete, an
evaluation report will be written. If no further testing is required, the
raport will be written solely on the basls of the test data submitted and our
engineeriug analysis.

I PO TP

PP Py
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There are, however, several aspects concerning testing ar an outside
laboratory which I would like to bring to your attention at this time:

Minimum Test Requirements - Although different types of devices may
require a more complex test plan, the minimum we require involves two .
vehicles and two test sequences run in duplicate. The vehicles should be
selected from those listed in Table 1; if possible, Each vehicle is to
be set to manufacturer's tune-up specifications for the baseline tests.

The tests are conducted in a “back-to-back" mammer, once with the vehicle
in baseline condition and again with the device installed with no vehicle
adjustuents between tests. If installation of the device also involves
some adjustments, e.g. tining, fuel-air mixture, choke or idle speed,
another test sequence with only these adjustments should be inserted
between the first and last, Also as a minimum, the test sequence shall
consist of a hot-start LA~4 portion (bags 1 and 2) of the Federal Test
Procedure (FTP) and a Highway Fuel Economy Test (HFET). The details of
thesa testg are contained in the enclosed packet, Although oanly a
hot~start FIP is reguired to minimize the costs to you, you are
encouraged to have the entire cold-start test nerformed since any testing -
and evaluation performed by EPA will be based on the complete FIP and you
may wish to know how a vehicle with your device performs over this
i official test. As a final requirement, the personnel of the outside
laboratory you select shonld perform every element of your test plan.

1 This includes preparation of the test vehicle, adjustment of parameters

5 and installation of the device.

Submission of Data - We require that all test data obtained from the
outside laboratories in support of your application be submitted to us.
‘This includes any results you have ‘which were declared void or invalid by
the laboratory. We also ask that you notify us of the laboratory you
have chosen, when testing is scheduled to begin, what tests you have
decided to conduct, allow us to maintain contact with the laboratory
during the course of the testing, uand allow the test laboratory to
directly answer any questions at any time about the test program.

N Nkt v & AT TR

) Cost of the Testing ~ The cost of the minigum test plan (two vehicles,
two test sequences in duplicate) described above should be less than
32000 per vehicle and less than $4000 for the total test at eny of the
laboratories on the list, You will have to contact them individually to
obtain theixr latest prices.

Outcome of the Tests = Although it is impoasible to accurately predict
p the overall worth of a device from a small amount of testing, we have
i egtablished some pguldelines vhich will help you determine whether the

i test results with your device should be consideorea encouraging. These
{ values have been chosen to assure both of us that a real difference in
| fuel economy exists and that we are not seelng only the variability in
] the results. The table below presents the minimum number of cars that
! need to be tosted for varying degrees of fuel ecconomy improvenent
! assuming a typical amount of variability 1in fuel economy measurement.
J . Por-a-minimun test plan vhich was condudted .on a fleet of two cavs, the
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average improvement should be at least 8%, 1If at least an 8% diffarence '

in average fuel econuny can be shown, then we would be able to say

stagtically at the 80% confidence level that there 1s a real impravement,
Similarly, we would expect a nintmum of 5% Improvement for a fleet of § - _
vehicles, Test results vhich display a significant increase in emission -

levels should be reason for concern.

[

Hinimum Fuel Econony Tuprovements versus Size of Test Fleet

Fleat Size Average Tuprovenent Required
"2 3%
3 7% N
4 63
5 5%
10 47
25 2Z

Once we recelve your application, it will ba reviewed to determine 1f 1t meets
the requirements listed in the format., If your application is not complete,
we will ask you to submit further information or data. After any wmissing
information has been submitted, ‘your application will be reconsidered and once
it reets our requirements, yon will be advised of our deeision whether or not
£PA will perform any confirrmgtory testing. Any EPA testing will be performed
at no cost to yov and you will be given the opportunlity to corcur with our
test: plan. Once this testing {1s conplete, an evaluation report will be

wvritten. If no further testing is required, the report will ke written solely

on the basis of. the test data submitted and our engineering analysis,

‘Despite ‘the current backlog and increasing number of Inquiries regarding fuel
economy device evaluations, the EPA intends to process your- application in as
expeditious a wanner as possible. We have establirhed a goal of twelve woeks
“from the receipt of a complete application to the announcement of our reporv.
The attaimment of this objective requires very precise scheduling and we are
depending on the applicant to respond promptly to any questions or to submit
any vequested dsata. Failure to respond in a timely manner will unduly delay
the. process. In the extreme case, we may consider lack of response as a
Withdraw{al, of the application. :

T hope the information abave and that contained in the enclosed documents will

aid you in the preparation of an acceptable application for an EPA avaluation
of your device, I will bhe your contact with FPA daring this process and any
subsequent EPA evaluation. My address {s [LPA, Motor Vehicle Emission
Laboratory, 2565 Plymouth Road, Ann Arbor, lichigan, 48105, The telephone
numher s (313) 663-4200, Please contact me if you have any questions or
Fuoquire any furtl.er information.

Sincerely,

Merrill W. Rorth, Device Tvaluation Coordinator
Lndsslon Control Technolony Division

'nelonnren Iwuz <
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For a minimiwm test plan which was conducted on a flest of two cars, the
average improvement should be at least 3%, If at least an 3% difference
in average fuel ecconony can be shown, then we would be able to say
stastically at the B50% confidence level that there is a real improvemeut,

Similarly, we would expect a minimum of 5% improvement for a fleet of 5
vehicles. Test results which display a significant ioncrease in enmlasion:
levels should be reason for concern,

Minimum Fuel Economy Inprovements versus Size of Tesec Fleet

E}eet Size Average Tmprovement Required
2 34
3 72
4 6%
3 52
10 e
25 24

Cnce we recelve your appllication, it will he reviewed to determine if it weets
the requirements listed in the forrmat. 1Tf your application is not complete,
we will ask you to submit further information or data. After any missing
information has hean submitted, yonr application will be reconsidered and once
it meets our requirements, you will be advised of our declsion whetber or not
EPA will perform any confimmatory testing. Any IPA testing will be parformad
at no cost to you and you will be givea the opportunity to concur with our
test plan. Once this testing i ccooolete, an evaluation report will be
written. If no further testing i1s requirel, the report will be viritten solely
on the basin of the test data submitted and our engineering analysis.

Despite the current backlog and increasing number of inquirles regardiong fuul
econcny device evalwations, the EPA dntends to process your applicatlon in as
expeditious a wmauner as possible. We have established a goal of twelve weeks
from the receipt of a complete application to the announcement of our report.
Tha attainnent of this objective requives very preclse scheduling and we are
depending on the appllcant to respond promptly to any questions or to submdt
any requested data, Failure to respond in a timely manner will anduiy delay
the process. In the extreme case, we way consider lack of response as a
withdrawal of the application.

I hope the iuformation above aund that contained in the enclosed doctments will
aid you in the preparation of an acceptable application for an EPA evaluation
of your device. I will be your contact with EPA during this process and any
subsaqueut EPA  evaluation. My address is EPA, HMNotor Vehicle Emission
Lahoratory, 2565 Plyrouth Road, Ann Azhbor, lMichigan, 43105, The telephone

nunber 1s (313) 663-4200. Please contact ne if you have any questions or -

requite any further inforration,

Sincerely,

Herrill Y. Korth
Device Evaluation Coordinator
Teat snd Dvaluatlon Braoch

Enclosures , . ﬂ@itf<:\
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Munimum Test Reguirements = Although different types of devices may
require a more complex test plan, the minimum we reqguire involves two
vehicles and two test sequences run in duplicate. The vehicles should be
selected from those listed in Table 1l if possible. Each vehicle is to
be sot to manufacturer's tune-np speclfications for the bageline tests,

The tests are conducted in a "back-to-back" munaer, once with the vehicle .
in baseline condition and again with the device installed with no vehicle
adjustments between tests. If installation of the device also involves
some adjustments, e.g. timing, fuel-air mixture, cheoke or idle speed,
another test saquence with only these adjustwents should be inserted
berween the first and last. Also as a minimm, the test sequence shall
consist of a hot-start LA-4 portion (bags 1 and 2) of the Federal Test
Procedure (FIP) end a lighway Fuel iconomy Test (UFET). The details of
these tests are contained ir the enclosed packet. Although only a
hot-start TFTP 18 required to mninimize the costs to you, Yyou ave
encouraged to have the entire cold-start test perforned since any testing
and evaluation performed by FPA will be bascd on the complete ¥TP and you
may wish to know how a vehicle with your device performs over this
official test., As a £inal requirement, the parsonnel of the outslde
laboratory you select should perform every elexent of your test plan.
This .includes preparation of the test vehicle, adjustment of parametors
and installation of the device.

Subhmisaion of Data - Ue require that all test data obtaived from tin
outside laboratories in support of your applicatlion be submitted to us.
This includes any results you have which were declared void or invalid by
the laboratory. Ue also ask that you notify us of the laboratory you
have chosen, vwhen testing is scbeduled to begin, wvhat testus you have
decided to conduct, allow us to waintain contact with the laboratory
during the course of the testiny, and allow the teat laboratory to
directly answer any questions at any time about the test program,

Cost of the Testing = The cost of the nminimum test plan (two vehicles,
two test sequences in duplicate) described above should be less than
$2000 per vehicle and less than $4000 for the total test at amy of the
laboratories on the list. You will have to contact them individually to
obtain their latest prices.

Outcome of the Tests - Althovph it is imposeible to accurately prudict
the overall worth of a device from a amall amount of testing, we have
establiched some guldelines whlch will help yon detemnine whether the
test results with your device should be consldered encouraging. These
values have been chosen to assute buth of us that a real difference in
fuel economy exists and that we are not seelng only the variability in
the results. The table below presents the minimum numher of cars that
need to be tested for varying degrees of fuel economy Lwprovevent
agsuming a typical amount of variability in fuel econony reasuvement,

N e 6 A, Yo, o < 4
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51 Attachment E

January 3, 1981 RS

Mr..Charles T. . Townsend'
400 Schoolhouse Creek Road
Crants Pags, OR 97526

Dear M¥Mr. Townsend:

On December 1, 1980, I received a package from you containing your fuel
"Pre~heater" device. I immediately forwarded to you an application format to
be used in applylng for an EPA evaluation of your device, and also enclosed
other documents explaining the EPA test poliley for retrofit devices. Since we
have not received an application from you, I aw returning your device and
sending you another application format along with assiclated policy
documents, If you are still interested in an EPA evaluation, please send us
an application prepared according to the application format along with any
tast data you have demoustrating the effectiveness of your device, The
Environmental .rotection Ageney 13 charged by Congressional uandate to
5 evaluate fuel cconomy and emisslon countrol devices. While the EPA does not
actually "approve” such devices, it does conduct evaluations for the purpose
of increasing the common lmowledge in the area. TYor this reason, the outcome
of anv teating by EPA beconmes public information., It fs this information
vhich may ba cited although no clailms can be mwade that any EPA findings
constitute Yapproval of the devica or system.

apply for aan EFA evaluation of your device. This packet consists of 1) an
application format, 2) a document entitled “EPA Retrofit and Emission Control
Device Evaluation Tcst Policy" and 3) a copy of the ap “‘cable Federal
Ragulations,

H Enclosed with this letter is a packet of materials which you will need to

A =

In ovder for the EPA to conduct an evaluation of your device, we must have an
application. Once you have reviewed all the docureats in the packet, you
should prepare on application i1in accordance with the guldelines of the
application format., A critical part of the application is the substantiating
test data, The required test results vill bhave to be obtained at o lahoratovy
of your cholece, Such testing wvould ha conducted at your expeuse. A list of
luboratories whirk are known to have the equipment and pavsonnel to perform
acceptable tests bas been included in the enclosed packet., If you desire, we
can anuist in the developrent of a matlufactory test plan.

. FOTDs THY sRORTEsd ks X259 25650 Lymouthivis 1 /3/31
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Attachment F
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ANN ARBOR., MICHIGAN 48105 |

OFFICE OF
AIR, NOISE AND RADIATION

February 26, 198l

AT I S T

Mr. Charles T. Townsend
400 Schoolhouse Creek Road
Grants Pass, OR 97526

Dear Mr. Townsend:

This is to inform you that we have
application for an EPA evaluation of

[ The device description as provided,

completed our initial review of your
the Greer Fuel Pre-Heater:™ .

shows great similarity to a fuel

heater which the EPA has tested; i.e. FuelXpander. The test program !
showed no significant effects att - ibutable to that device (copy of report '
enclosed). ~

4
Because the application did not contain any data which shows a signifi-
cant impact on fuel economy and because of the lack of a beneficial
effect attributable to FuelXpander, the EPA can not schedule confirmatory 1
testing of the Greer Fuel Pre Heater at this time,

The enclosed documents define the testing you must have performed at one
of the laboratories on the EPA recognized list in order for the EPA to
proceed with the evaluation based on .data for the device. Lacking this
data, the EPA will either have to conclude that the application was
{ abandoned or extrapolate from the FuelXpander to the GCreer Fuel Pre
1 i Heater to complete the application. JIn ecither case, the EPA is required
k to publish its finding in the Federal Register.

Please let us know by March 20, 1981 ‘whether or not you will be securing
the app opriate data. We will be happy to comment on your test plan for
tests at the private lab,

)

F
'1
Sincerely, _ E

\& (IR S [T WX b\\ {“"*‘

Merrill W. Korth, Senior Project Manager 1
Test and Evaluation Branuch

b Enclosure _ =

cc, P. Hutchins
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Attacrueant G

February 26, 1931
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Mr, Charles T.. Tc_r«msend
] 400 Schoolhouse Creek Road
Grants Pass, OR 97528

)
Ef Dear Mr. Townsend:

X The Enviromentsl Protection Agency is charged by Congessional mandate to

E% : evaluate fuel economy and emission coatrol devices. Vhile the LPA does not

@ - actually “approve™ such devices, it does conduct evaluations for the purpose

i';, of increasing the common knowledge in the area. For this reason, the outcone

T of any testing by EPA becomes public information, It is this information

%«‘ which may ba ecited althoush no clalvs can be made that any EPA findings B
3 i ' constitute Yapproval" of the device or system, g
)

: § Fnclosed with this letter is a packet of materials which you will nced to

3

ralins

A k apply for am EP) ovaluation of your device. This packet conwists of 1) an :
‘ application format, 2) a docuwent entitled "ErA Retrofit and Emission Coutrol k
s Device Evaluation Test Poiiecy" and 3) a =opy of the applicable Federsl -
regulations. { 1

Tn order for the EPA to conduct an evaluation of your device, we must have an :
application. Cnce you have reviewed all the documents in the packet, you o
should prepare »n application in accordance with the guicelines of the ' { }
application forwnat. A critical part of the application is the substantiatdng

o ha obtained at a laboratory i 1

test data. The required test results will huve t

of your choica., Such testing would be conducted at your expense. A list of
lahoratories which are known to have the equiprment and persomnel to perfomm
. acceptable tests has been included in the enclosed packet., If you desire, ve
- can assist in the developwent of a satisfactory test plan,

e trine e

3 Once we receive your application, it will ba reviewed to determine if it neets
the requirements listed ian the fommat. 1f so, you will te advised of our
decision whether or not EPA will perform any confirvatory testing. Any EPA
testing will te performed at no cost to you, and you wili he aiven the
opportunity to concur with our test plan. Once thls teetirg is complete, an
3 evalation report will be written solely oo the basis of the test data
: gbmitted and our englneering analysis,

»

Thera o, however, aeveral aspeets concerning testiny at an outslde
laboratory shich I vounld 1ike to bring to your attention at this times
serne TS AT ad k2 RS 2905 Lynout kR 2 2/ shaLuRL1Jobl .




